A Study of South Dakota Butter with Suggestions for Improvements by Larsen, C. & Shepard, J.H.
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
Bulletins South Dakota State University AgriculturalExperiment Station
1-15-1909
A Study of South Dakota Butter with Suggestions
for Improvements
C. Larsen
J.H. Shepard
Follow this and additional works at: http://openprairie.sdstate.edu/agexperimentsta_bulletins
This Bulletin is brought to you for free and open access by the South Dakota State University Agricultural Experiment Station at Open PRAIRIE: Open
Public Research Access Institutional Repository and Information Exchange. It has been accepted for inclusion in Bulletins by an authorized
administrator of Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange. For more information, please
contact michael.biondo@sdstate.edu.
Recommended Citation
Larsen, C. and Shepard, J.H., "A Study of South Dakota Butter with Suggestions for Improvements" (1909). Bulletins. Paper 111.
http://openprairie.sdstate.edu/agexperimentsta_bulletins/111
[ 
BULLETIN NO. 111 JANUARY, 1909 
AGRICULTURAL 
EXPERIMENT STATION 
. . 
South Dakota State College 
of Agriculture and Mechanic Arts 
DAIRY HUSBANDRY DEPARTMENT 
A Study 
of 
South Dakota Butter 
with 
Suggestions for lrnprovements 
BROOKINGS, SOUTH DAKOTA 
Yankton Prlntin1 Co., Yu11ltoa, I. D. 
GOVERNING BOARD 
REGENTS OF EDUCA'rION. 
Hon. E. 0. Ericson, President ........ Elk Point, S. D. 
Hon. F. A. Spafford . . . . . . . . . . . . . . J:i,landreau, S. D. 
Hon. A. E. Burtt ..................... B"uron, S. D. 
Hon. A. J. Norby . . . . . . . . . . . . . . . . . . . Sisseton, S. D. 
Hon. A. 1\f. Anderson ................... Sturgis, S. D. 
S'l'ATION STAFF. 
F. A. Spafford ..................... Regent Member 
A. l. Norby ............ � ......... · ... Regent Member 
Robert L. Slagle ............. President of the College 
James W. Wilson .. Director and Animal Husbandman 
N. B. Hansen ........ Vice-Director and Horticulturist 
James H. Shepard .......................... Chemist 
E., W. Olive ............... .................. Botanist 
E. L. l\f.oore ............................ Vete1inarian 
0. Larsen ........................ Dairy Husbandm3:n 
Clifford Willis . . . . . . . . . . . . . .. . . . . . . . . . . . . Agronnmist 
Rob�rt Matheson ...................... Entomo:ogist 
A. ·g, Koch ; .................. Assistant in Ohew ,stry 
J. V. Bopp .............. Chief Assistant in Agr<,nomy 
L. H. Lund ............... · ...... Assistant in Dairying 
W. E. Joseph ......... Assistant in Animal Husbandry 
A., R Dutcher ................. Assistant in Chemistry 
H. tl. Besley .................. Assistant in Agronomy 
R A. Larson: .............. Secretary and Accountant 
B. B. Lawsbe .......................... Stenographer 
Any resident of the State may have his nan�e placerl 
on the regular mailing list to receive the Bu1letins of 
this Station free upon application to the Director. 
\ .  
I 
I· 
) 
A Study of South Dakota Butter with Suggestions 
For Improvements 
C. Larsen and J. H. Shepard.* 
INTRODUCTION.· 
At the South Dakota State Dairymen and Tintter­
ma keri--:' ronv()ntion held at Mitchell in the month of 
October, 1907, the que�tion of improving the quality of 
South Dakota butter was discussed from many .points 
of view. It was realized that dairy products from this 
state, in qnalit3r, should lw second to none. . On east­
< 1rn markets, in competition with dairy products from 
various portions of the United States, there should 
be -a special demand, at special high prices, for Soutb 
Dakota dairy products. 'fhis stah� is favored with all 
the favorable natural conditions for producing the best 
possible quality of dairy products. If "this state is not 
doing this now, the fa:Ult is with those who produce, 
handle., and manufacture the raw product, and not due 
to any unfavorable natural surroundings. Fortunately 
this. is the situation. The former can be. regulated, 
while it is more difficult to control the latter. 
All acquainted with the dairy situation . in this 
state realize, that as a whole there is ro·om for much 
improvement in the quality of butter manufactured. 
With a view of more definitely locating the specific 
· dairy troubles, suggesting possible remedies, and stim­
ulating additional interest in the making of a larger 
quantity of improved quality of butter. a co-operative 
butter contest under the auspices of the State Dairy 
Association and the Dairy Department of the Exper­
iment Station was instituted. 
* The authors are indebted to l\Ir. A. E. Koch for 
analytical vrnrk in connection with the contest, and to 
l\fr. T. H. Lund for aiding in carrying out the contest 
and compiling data. 
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THE PLAN OF THE TEST. 
1. Each competitor, representing a creamery, 
s-ent at six different times .. representing different sea­
.sons of the year, a twenty pound tub of butter to the 
experiment station, at which place the butter was 
scored by competent judges. Prof. G. L. McKay, W. B. 
Johnson, J. 0. JosHn, and H. Sondergaard, dairy inspec­
tors in Imva anq Minnesota, respectively, acted in this 
capacity at Brookings. :Mr. H. J. Credicot and 
Thomas Corneliusen, federal butter experts 
stationed at Chicago, rescored all of the butter. 'rhe 
average of the �wo scores at Brookings and Chicago 
constituted the basis of comparative excellence. 
2. Each contestant filled out an entry' blank. The 
questions in this entry blank were few but pertinent. 
Previous experience has demonstrated that a large 
number of questiOJlS requiring many detailed observa­
tions, and some rather complex determinations, are 
seldom answered in a dependable way. The following 
is a copy of the entry blanks sent out, which were very 
satisfactorily filled out by the competitors: 
ENTRY BLANK FOR 
SOUTH DAKOTA BUTTER CONTEST. 
Please send butter for .......... entry ........ to 
arrive in Brookings not Jater than ................. . 
Please answer the following questions: 
Is your creamery a local or a central plant? ..... . 
Do you receive cream, milk or both? ............ . 
-A bout how old is the cream when churned? ..... . 
Do you grade the cream, if so how many grades? .. 
Do you pasteurize the cream? .................. . 
Do you use starters, what kind? ................ . 
What was the temperature of the cream when 
churned? .................. . 
What was the temperature of the wash water? ... 
Did :vou work or wash the butter in excess for n,nv 
·- I .. ? 
... 
spec1a purpose ........................ . 
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What was the per cent of acidity in cream when 
churned? .................. . 
vVhat was the per cent of fat in cream when 
ch.urned? ....................•. -... 
About what is your average daily per cent of 
overrun? ................... . 
Name .................................... . 
Address ......................... ... . 
Please retm·n this entry blank when filled out. 
'l'hirty-seven different creameries were represent­
ed in this educational butter contest. Thirty-five of 
these were local creameries and two were central 
plants. Twenty-nine of these creameries receiv_ed 
cream only, and eight reC'eived both milk and cream. 
In the ,January exhibit only one of the contestants 
graded the cream, in April six, in May three, in June 
four, in August four, -and in the month of September 
only one graded the cream. Eighty-fl ve and three· 
tenths per cent of those in the contest did not grade 
· the cream, while fourteen and seven-tenths per cent 
did. 
F1ifteen per cent of the con test.ants pasteurized 
the cream while the remainder, eighty-five per cent, 
did not. 
'l"'hirty-two and four-tenths per cent of the butter 
was made from cream in which starters had been used, 
while sixty-seven and six-tenths per cent ,vas made 
from cream in which starters were not used. 
The average churning temperature for each month 
was as follo\,vs·: ,January 56.6° F.; April 54.5° F.; May 
54.2° F.; ,June 53.5 ° F.; August 53.3° F. and September 
33" F. 'l'he total average churning temperature was 
f,4.2° P.; which was the same as for the month of Jfa.v. 
:rhe monthly average temperature of wash water 
was:-- January 59.8° F.; April 60.6° F; May 59.9 ° F-.; 
,Tune 56.4° F.; August 56.5° F. and Sept�mber 57.7° F. 
'rotal average wash-water temperature was 58.5° F. 
The monthly pe:t;1 cent of fat in the cream was:­
In January, highest thirty-seven per cent, lowest 
twenty-one per cent and average twenty-three and· 
nine- tenths per cent; in April, highest thirty-two per 
cent, lowest eighteen per rent and average twenty-five 
and nine-tenths per cent; in May, highest thirty-four 
per cent, lowest twenty. per cent and average twenty­
five and eight-tenths per cent; in June, highest thirty· 
eight per cent, lov.rest eighteen· per cent and average 
twen(}'-seven and five-tenths per cent; in August, high­
est forty-two per cent, lowest twenty-one per cent and 
average twenty-eight and one-tenth per cent? in Sep­
tember, highest thirty per cent, lowest twenty-two. per 
cent and average twenty-eight and nine-tenths per cent. -
The average of fat contained in all entries was twenty­
six and seven-tenths per cent. 
The monthly overrun as reported by each competi­
tor was as follows: In January, highest tv.?enty-three 
per cent, lowest fourteen per cent and average eighteen 
and one-tenth per cent; in April, highest twenty-two 
per cent, lowest fourteen per cent and average eighteen 
per cent; in May, highest twenty-two per cent, lowest 
sixteen per cent and average eighteen and eight-tenths 
per cent; in June, highest twenty-one per cent, lowest 
fourteen per cent and average seventeen and three­
tenths per cent; in August, highest twenty per cent, 
lowest fourteen per cent and average seventeen and 
three-tenths per cent, and in September, highest twen­
ty per cent, lowest fourteen per cent and average sev· 
en teen and seven-tenths per cent. 'fhe total average 
overrun reported was seventeen and nine-tenths per 
cent. 
By closely studying these reports and the chemical 
and physical qualities of the butter, and by making 
comparative studies, it was possible to arrive at con-
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clusions and to make sugge�tions and obtain results of 
mutual benefit. The following is a report blank which 
in addition to a personal letter, was sent to each com­
petitor af ter each of the six entries: 
REPORT BLANK. 
Brookings, S. D ............. 1908. 
Dear Sir:-----;- . 
Fo1lowing are the results of your ..... . ...... ... . 
entry in the South Dakota butter contest: 
Perfect Brookings Chicago Average ChicRgo Remarl<s Score Score Score ::icore 
-
Flavor 
Body 
Color 
Salt 
Style 
Total .;1';, ,J 
Brookings Remarks: --------------------
Butter! 
Per Cent Fat Per Cent Water Pr:r Cent 8alt, Rnd Ash Per Cent Curd 
Remarks: -----------------------
------- - --------- Analyist 
--------------- Judge 
. _______________ .:__ Judge 
_________________ Judge 
3. As soon as the butter arrived in Brookings, a 
sample was taken and analyzed chemically. 
4. The first tub of butter (20lb) sent by each con­
testant, was donated to defray expenses and for buying 
four prizes to be given to those who received the four 
highest average scores; also for buying certificates to 
be given to those who received ail average score of 90 
or above. In addition, the Creamery Journal, Water­
loo, Iowa, gave a gold watch to the winner. The win-
ners·· 1n the contest were as follows : First, A. P. Ryger, 
Milbank ; second, Fred Madsen, Summit ; third, Chris 
Hansen, Stockholm ; fourth, Chris Rognes, Astoria. 
SUMMARY OF PHYSICAL OBSI�RV ATIONS WITH 
SUGGESTED IMPROVEMENTS. 
One hundred and fifty-seven samples of butter, 
representing thirty-five different creameries in differ­
ent parts of the state, were examined · and analyzed. 
It was hoped that more competitors could have partic­
ipated. The more samples and the more creameries 
repr-esented, the greater would be the accu�acy of re­
sults. · However, certain results stand out rn promin­
ently that conclusions reached are reasonably justi­
fiable. 
· F LAVOR OF B UTT ER.  
The natural declicious flavor of well made butter 
from fresh pure cream is very pleasing to the taste. 
It is chiefly this desirable flavor for which butter con­
sumers pay. Butter does not contain m9re food value 
than many other animal fats, but its natural unadul­
terated flavor far excells that of any other fat. It is 
therefore of great importance that this desirable flavor 
of butte];' be preserved and improved. 
'I'he results of this butter contest, without a single 
exception, prove that South Dakota butter, as com­
pared with its other qualities, is weakest in flavor. The 
results further emphasize that old stale impure cream 
is the chief cause of the "off" butter flavor. Every 
sample of butter examined was scored off several 
points on flavor, and the common remarks by the 
judges were : "Made from old stale cream." The one . 
hundred and fifty-sev�n samples were scored off as 
shown in the following table : 
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TABLE NO. I. 
S H OW I N G N U M B E R  A N D  P E R C E N T  OF PO I NTS SCO R E D "OFF" 
(No. of Tubs 1 57.) 
Pe rfect Total Poi n t s  I Scored 
Poi n t s  I Scored Off 
Per C'ent 
Scored Off 
--- ----- - ----- ---- - - - - -- - -
Fl avor 
Body . 
Co for 
Sal t 
7065 
3925 
235S 
1 i'i 7 0  
St_v le _ ___ 78 ,--:, 
Total 1 5 700 
5599 .45 
390 1 . 50 
2327 .  7ti 
1 565 .00 
784 .25  
1477 .95 
1 4-65 .55 
2 1L50 
'27 ,25 
5 00 
0 .75 
20 .75 
0 . 6  
1 . 1 6  
0 . 33 
0 . 1 
, f>22 .05 I ( .<.\ v. ) 9 .7 
The detai led statements of  the judges in the latter 
part of this buIJ etin show the results . 
To further emphasize the great need of  improve­
ment in the flavor of  our butter, the following letters 
have been submitted by the Chicago bntter commission 
firm ) whi�h handled and sold  all of the butter used in 
this investigation,  and by Mr. J. H. Credicot, federal 
butter expert in the Chicago Market. 
Prof. C. Larsen, 
Brook ings,  S .  Dak.  
Dear Sir :-
Chicago, Dec. 10, 1 908. 
"In regard to your inquiry will state, there are 
two principal reasons for the l arge percentage of  poor 
butter shipped from South Dakota .  A few }rears ago ,  
one ma in  fault was in  the feeding, which showed traces 
of  the wf ld  grass, that has been eliminated , and it is 
apparent to us  that the creamer ies are not receiving 
their cream as often or in as c lean condition as it 
should be. 
A butter maker is certainly handicapped no mat­
ter how wel l }:le knows his business, if h is cream is kept 
hack a week at a time and again when that comes in 
from hand separators which have not been kept in a 
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thorough cleanly condition. 
In our opinion, if the butter makers and manager� 
of ereameries could make arrangements to g-et thez'r 
cream hauled z·n oftener and reg·ularly and look after the 
cleanliness of the hand separators, _ that the aver· 
age of South Dakota butter would show a decided 
improvement and they would produce more butter that 
we would be glad to pay outside prices for and it would 
cost no more to make the butter that brings the goo( _ 
price than it does the butter that you are selling at a 
price whi ch means a loss to the creamery. 
Sincerely yours, 
GEO W. LINN & SON. 
(Chicago Butter Com. Co.)" 
No. 22 Fifth Ave., Chicago, Dec. 10, 1908. 
Prof. C. Larsen, 
Brookings, S. D. 
Dear Sir :-
"In answer to your question as to the main cause 
- of defective quality of South Dakota butter, I would 
say that  it i s  undoubtedly poor cream .  The poor quahty 
of the cream zs due to holding- the cream, too long- on 
the farm and to the · unsan z.tary methods of handling­
the cream.  It has always been recognized that it re­
quires clean, fresh cream to make fine butter, but the 
creameries, because of strong competition, have been 
forced to lower their standard and to accept lower 
grades of cream .  This has encouraged the creamery 
patron to hold the cream on the farm until he finds i t  
convenient to take i t  to the creamery or  shipping sta-
ti on, regardless of the effect on the cream. 
There is no doubt a great deal of carelessness in 
the care of the hand separators which is the cause of ; 
much tainted cream. The only way in which the gen 
eral quality of the South Dakota butter can be raised 
is to correc t  these conditions for it is beyond the pow 
er of any buttermaker to make a fancy clean flavored 
butter from old stale cream.· · Your� truly, 
H. J. CREDICOT. 
(Chicago Federal Butter Inspector:)" 
All evidence, gathered by commission men hand­
ling  South Dakota butter, obtained in this investiga­
tion, and from general observations, _proves beyond a 
doubt, that the "off" flavored butter is due to old stale 
cream. This places the blame at the a oor of the pro­
ducer of the raw material or the dairy farmer. The 
s t a l e flavor is due to impurities and undesirable 
germs which in one way or another get into the cream. 
rrhe old tl::i vor is due to infrequent delivery, and not 
keeping the cream cold. 
As wil l  be seen from the table, the physical de­
fects in' body, color, salt and style, were relatively few. 
Defects along these lines would re caused chiefly by 
the hutter-maker. They are, however, �o few that they 
may he regarded as accjdental and shal l not at this 
time be elaborated upon. The all important subject is 
"Improvement of Flavor." 
IMPROVEMENT IN QUALITY OF BVTTER. 
rrhe following outline and discussion include sug­
g�stions in the improvement of cream and butter. 
I. Improvements before the cream reaches the fac­
tory. 
1 .  Healthy cows in healthful surroundings, and 
fed on desirable feeds. 
2. SanHary and clean utensils in desirable sur­
roundings. 
3. Rich cream. 
4. Cooling the cream immediately after separat­
ing. 
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. · 5. Frequent deliveI_"y of cream to creamery. 
i:I. · Improvements after the cream reaches the factory. 
1. Use of good starters. 
2. Pasteurization under proper conditions. 
3. Composition of butter. 
4. Grading ·the cream. 
IMPROVEMENTS OF CREAM ON T HE FAR�T . 
, No one would consciously practice uncleanl i ­
ness in handling milk and cream. These raw prodnrts 
are foods and, also constitute the raw product fr0n: 
which butter is madeJ the most delicious fat-foo•l 
kno-,vn. Dairy products are very perishable and thoH\ 
who produce milk and cream should be especially f, '.'e­
pared to handle them in a sanitary way. :Many are i n  
the dairy business, but few are prepared to propc�rly 
handle the raw milk and cream. This js due chiefly to 
wrong . conceptions of what is understood by. cleanli ­
ness ·and dairy sanitation. 
DA I R Y. COWS A N D S U R R O U N D I N GS. 
Milk to be sanitary should first come from heal th:_, 
cows, kept in a well ventilated and sanitary barn, and 
fed on desirable feeds. The milk will then come from the 
cow in an ideal condition, and when drawn, is the be�t 
of all natural foods. On an average, this stage of mi lk 
woduction is  in a much better condition than is  the 
h aud ling of the milk and cream after it leaves tht� t·ow. 
If the cream were delivered nt the factories in n.s 
good a condition as when it came from the co ,v. the 
butter price would range at least three cents highei· 
per pound, which would mean an annual ad<l i t iomd 
pr·ofit of about $15,000 to the dairy farmers jn South 
Dn kota. 
·Dust from feeds and from sweeping the barn, dirt 
from the cows' udder and sides, and from the milker's 
hands, and filth from improperly cleaned milk utensils, 
separator, etc., are laden with multitudes of unde�ir­
able germs. Germs are the cause of spoiled cream and 
of poor butter. If it were possibl e to keep out all 
germs, milk and cream would keep almost indefinitely. 
'rhis, under practical conditions, is not possible. 
By great care in cleanliness, many germs can be 
excluded from the milk and cream, and therefore the 
quality and keeping property of them will be improved. 
Fe�ding the cows hay, cleaning and bedding the 
barn, or any other act, which would raise dust and 
create filthy air in the barn, should not be done just 
previous to nor during the milking time. vVhen milk­
ing is in progress the air in the barn should be as pure 
and fresh as possible and free from foreign obnoxious· 
odors. 
l\lilk and cream very quickly absorb foreign odors. 
'fhe butter made from such impure cream is sure to be 
tainted and thus robbed of its delicious flavor. Milk 
may. become tainted before it is drawn from the cow 
due to certain undesirable feeds eaten by the cow. Such 
feeds as cabbage, garlic, and wild onions when eaten 
by the cow, are sure to taint the milk. :Milk and cream 
may also be tainted by _ letting them stand )n the barn, 
by separating the cream in a foul, poorly ventilated 
room near the barn, and by exposing it  to an impure 
atmosphere. 
H A N D L I N G  C R E A M  U N D E R  SA N I T A RY CO N D I T I O N S. 
'J1he cream should not only be produced in clean 
and pure surroundings, but it should be �eparated an.� 
kept until time of delivery in a simi lar place. Some 
dair_y farmers keep the cream in the barn ,vith the 
cows-a practice which is not conducive to the best 
quality of cream. The separator should be stationed 
in a well lighted, ventilated, and sanitary milk room, 
separate from the more or less impure barn air. 
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The cream separator i tself is another very com­
mon source of foul cream. If not taken apart and 
thoroughly cleaned each time, immediately after sep­
aration, the cream subsequently separated will be 
charged with foul odors and with multitudes of unde­
sirable germs. r hese germs rapidly multiply in cream 
and produce bad gases and flavors. They cause or­
dinary decay. 
The separator should be taken a part each time 
after separation, rinse the milky part off with luke­
warm water, then wash each part in another set of 
luke-warm water containing some washing powder. 
then rinse all parts in scalding hot water and let them 
remain in it a few minutes. Steaming ·is still better 
than scalding but few dairy farmers have steam on the 
place.. Scalding or steaming kills the germs and heats 
the separator parts, so when. put away to drain, they 
quickly dry, which prevents rusting and keeps them in 
good condition. The separator-parts should be in the 
fresh air and exposed during the day to the sun. A 
good practice is to hang them on the "'all on the south 
side of the milk house. 
This same degree of cleanliness and methods of 
cleaning applies to all milk and cream utensils, such as 
pails, cans, strainers, etc. 
By observing the above, (l. Healthy cows fed on 
good feeu . and kept in healthy surroundings. 2. Hand­
ling the milk and rich cream under sanitary methods 
and surroundings) hvo great fundamental steps have 
been taken tovrnrds produ.cing a good quality of cream 
from which an improved quality of butter can be made. 
,vith the greatest of care some germs will get into the 
milk and cream. These germs, if not restricted will 
multiply and cause the cream to decay and become 
foul and stale. 
R I CH C R EAM.  
These undesirable germs thrive chiefly on the 
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curdy part of the cream. The butter-fat itself is not a 
desirable food for the germs. Most dairy farmers have 
observed that rich cream keeps better than does thin 
cream, butter keeps still better than cream, and pure 
butter-fat will l�eep a very long time without becoming 
rancid. 'l'herefore, separate as thick cream as the sep­
arator will handle, and as is consistent with the sea­
son, about 35 per cent in winter and about 40 per cent 
in summer. Skimming rich cream also saves more 
skim milk for feeding purposes, and gives less bulk to 
he handled, and the buttermaker can make a higher 
grade of butter from it than from the thin cream. 
CO O L I N G C R EA M  N E C ESSA R Y .  
By cooling the cream thoroughly at once after sep­
aration, the growth of germs is checked. In twenty­
four hours at about 70 ° F.,  or about summer tempera­
ture, the growth of germs is about one hundred fifty 
times as rapid as when cooled to about 50 ° P., or to 
"\Yell water temperature. Cooling · the cream at once 
as low as possible without freezing, will retard the 
growth of germs in a marked degree, and thus preserve 
the quality of the cream. Germs are like the plants 
we see, '=old retards their growth, extreme cold entire· 
ly stops their growth . 
In certain localities in this state the temperature 
of the well water is higher than that of the atmos­
phere. Under such conditions, i t  is impossible, during 
the summer, to properly cool the milk without the use 
of ice. A small combined milk and ice house may be 
· built at small cost. 
Such a milk room should be well lighte-d and well 
ventilated and of convenient size. The latter depend­
ing upon the amount of milk and cream to be handled. 
There should be room for the separator. On one side 
Qf the room there should be · a cooling tank, high 
466 
�nough to permit nearly the full depth of the can to be 
immersed in water and wide and long enough to per­
mit a certain number of cans to stand beside each oth­
er sideways as well as lengthwise in the tank. This 
will prevent tipping and the spilling of milk and of 
cream will be obviated. 
All '"''f the water pumped for the stock should be 
made to first run through this milk cooling tank. The 
i nlet of the water pipe should be at one end of the 
tank and the outlet to the stocl{ tank at the other. 
Milk and cream should be put into this water in 
t.he winter as well as in the summer. 'fhis quickly 
tools the milk and prevents it from freezing. 'l'be can 
may be weighted _ down so that the surface of the milk 
in the can is a few i nches below the surface of the wa­
ter in the tank. 
By stirring the cream occasionally, with a cream 
stirrer, . quick cooling will be facilitated and the cream 
will be more uniform in  its consistency. 
Warm cream and cold cream should never be mix­
ed until the former has been cooled. If the two · are 
mixed together the temperature of the cold cream is 
raised to a point  when germs, already there, will mul­
tiply with great rapidi ty and thus cause the cream to 
spoil. 
F R EQ U E N T  D E L I V E RY O F  C R EA M I M PO RTA N T. 
One of the greatest causes of poor butter is infre­
quent delivery of the cream. Many patrons deliver 
cream only once a week. Infrequent delivery is espec­
ially prac ticed during the winter when the cows give 
less milk. In some instances, especially ,vhen taken 
to a cre�m receiving station and shipped, it often is 
much older than this before the cream reaches the cen­
tral churning point. '1.'he cream from vvhich the butter 
was made in this i nvestigation was on an average five 
days old. Some of this cream was as much .as fifteen 
I 
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days old. It is impossible to keep cream under farm 
conditions so long a time as this without getting a 
very inferior quality of butter. 
It should be borne in mind, that butter will at all 
times keep better than cream. Every hour that milk 
and cream are kept after milking and separation, will 
cause it to d eteriorate in quality. In most instances 
under present conditions in South Dakota it . is not 
· practicable to deliver the cream to the creamery imme­
diately after milking. Good cream can be cooled and 
kept a short time with only a reasonably small amount 
of deterioration. 
Cream should be delivered to the creamery every 
day if possible. If this is not consistent with the time 
and quantity of cream, once every other day during 
the summer and every third day in winter, will facil­
i tate the making of good butter when compared with 
present conditions. Providing the cream is properly 
produced and cared for, this will mean a a great im­
provement in tlw quality of raw material. 
S UGGES'rION S FOR IMPROVEMENTS AT 
FACTORY. 
No creamery operator can make the ,highest quali­
ty of butter from old stale cream. To obtain the best 
results, the raw material should be fresh and pure. 
However, the fact remains _that much inferior cream is 
.being delivered at the factories and while hoping for 
improvements in the quality of · cream, the buttermak­
er must handle this cream to best advantage. 
U S E  OF GOO D STA R T E RS. 
One way in ,vhich inferior . cream may be improv­
. ed is to use a good starter. Old stale cream contains a 
preponderence of undesirable germs. A good starter 
is a pure culture of desirable germs. By adding a good 
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starter to such cream, the desirable germs are increas-
, ed to the extent of counteracting, at least in a meas­
ure, · the bad results of the undesirable ones. In ad­
dition _ there is a physical improvement due to mixing 
the starter with the cream. The amount of starter to 
add depends upon several conditions, viz., richness of 
the eream, and the amount of good skim milk obtain­
able. 
In this investigation only forty-seven lots out of 
the one hnridred fifty-seven were made by using com­
mercial starters. 'rhose who used starters manufac­
tured butter which averaged one and three-tenths 
points higher in flavor. The three prize winners all 
used starters regularly. In addition to this, much ex­
perimental evidence proves that the addition of a good 
starter improves the quality of butter. 
Some of the contestants stated that it was impos­
sible to obtain the skim milk from which to make a 
starter. No doubt many are operating under such con­
ditions. It is also true, undoubtedly, that · a certain 
percentage of the operators who are not now using 
starters could by little extra efforts obtain milk for 
starter-making, and thereby improve the quality of 
the butter by several points. 
PASTE U R I ZAT I O N  O F  C R EA M .  
Ry pasteurization is meant the heating of cream 
to a temperature at which most of the germs are de­
stroyed .  This range of temperature may be from 140° · 
F to 190° 11' .  The cooling temperature may range from 
40° F. to 80° P. according to subsequent treatment of 
cream. In addition to destroying germs, pasteuriza­
tion drives off many undesirable taints. 
Pasteurization, under all conditions, cannot be 
said to be an unqualified success. Under average 
creamery conditions it will improve the quality of but-
I 
) 
) 
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ter if properly carried out. If pasteurization of cream 
(especially sour cream) is to be successfully practiced, 
the following brief points should be observed : 
l. 'rlie use of a good starter in the cream subse­
quent to pasteurization, is essential. 
2. Churn the pasteurized cream containing the 
star:ter as soon as possible after pasteurization. Do 
not let it stand over night as the butter is apt to as­
. sume an "off" flavor, (metallic). Allow the sour cream 
to cool two or three hours after pasteurization and 
then churn. 
3. 'l'hin sour cream containing less than twenty­
five or thirty per cent fat does not pasteurize success­
ful 1y. 
4. If the butter made from pasteur:ized sour 
cream assumes an undesirable flavor (metallic), heat 
only to a low temperature (120° F. to 140° F.). This 
will driYe off many of the undesirable taints, but de­
stroys few or none of the germs. 
If these chief poll}ts are borne in mind, pasteuriza­
tion will improve the butter. Butter made from pas­
teurized cream is also more sanitary. Pathogenic 
germs are destroyed at a temperature of about 180° F. 
Pasteurization should be employed only for the pur­
pose of destroying germs, but recently, in addition, it 
has been practiced from a standpoint of renovating 
aged cream. 
CO M POSI T I O N  O F  B UTT ER.  
The composition of butter depends to some extent 
upon the market, especially is this true with the salt 
content. The average composition of all samples an­
alyzed (1.57) is as follows : Fat, eighty-four and sixty­
five hundredths per cent ; water, twelve and twenty­
nine hundredths per cent ; salt and ash, one and seven­
ty-seven hundredths per cent and casein or curd one and 
three-tenths per cent. The following table shows the 
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per cent of. samples having different amounts o'f each 
constituent. 
TABLE NO. II. 
S H O W I N G  N U M B E R  A N D  P E R  C E NT O F  SA M P L E S  CONTAI N­
I N G  D I FF E R E N T  A M O U N TS OF E AC H  
B UTTE R  C O N ST I T U E N T  
WATE R FAT SALT A � D  ASH CUR D 
A rn_ount 1
r � Per Ct. Am�rnnt � z  Per Ct .·\ !T(' Unt \ �- ':i' Per Ct. Am_ount �
1
'L Per Ct .  
rn, v . of to_taJ l l l  'd ? of to.ta], l l l  "d ? of  to_ta l  1Il 'O ? uf total Per Cent. rt� entries. P8r Cent :,p'� er itnes Per Ct.
1
5' �  entries Per Cent � :;,  entr ies 
�1::._ -- � :=___ -- B'w. O.:i � -- � � --
Per Cent 4 2.55 Per Cent 2 1 .27 Per Ct .
I 
6 3.82 Per Cent 34 21.F6 
10- 1 1  80-81 0 5- ' .o 1 .0-1.5 
Per Cent 26 16.56 Per Cent 2 1 .27 Per Ct. 29 1 8 .47 Per Cent 'ii 52.87 
1 1 - 12  l-b2 1 .0- J . :j 1 . 5 -2 
Per Cent 4 1  26. 12 Per Cent 11 'i .00 Per Ct. 37 23.f>7 Per Cent 34 2 1 .66 
1 2- 13  82-8:3 1 .5·2. 0 2.0-2 fi 
Per Cent 40 25. 48 Per Cent 1 0  6.37 Pe r Ct. 23. 57 Per Cent ,I 2 55 
1 :3- 1 4  8 <-St 2. 0-2 . fi  Above 2.5 
Per Cent · 28 1 i.81 Per Cent 28 17.t H Per Ct 17 1 0.83 Per Cent 2 t .27 
1 4- 1 5 84 -85 2. 5-:1.0 
Per Cent 1 1  7.00 Per Cent 29 IS . J i  Per Ct. I "' 8.28 
1 5- 1 6  5-811 3.0-3 . 5  
Per Cent ,I 2.55 Per Cent 36 22-93 Per Ct .  7 
I 
,1 .49 
Above 16 86-87 ::1 .5-4.0 
Per Cent 3 1 .91 Per Cen t  u 15 .29 Per Ct. 5 :us 
87 -8:-i 4.0-4.:i 
Per Cent 1 1  7 .00 Per Ct. 5 3 . 1 8  
Above 88 Ab'e V, 
Per Cent 4 :?.55 Per Ct. 1 0.64 
From the foregoing table it will be seen that the 
salt content runs low aL d the curd content high. Small 
quantities of each of these constituents effect the qual­
ity in a marked degree. Especially is this true in deal­
ing with butter of such quality as included in thi s in­
vestigation. 
Experiments indicate that butter made from good 
rich cream and ripened in the most ideal manner may 
contain a relative high curd content without affecting 
the quali ty of the butter. vVhen 0.ealing with old 
cream, and butter made from it, the question of elim­
inating the curd from the butter becomes of much 
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greater importance. The curd content of such quality 
of butter as handled in this investigation should not 
exceed one per cent. The curd furnishes food for un­
desirable germs, and secondly it is in a stage of partial 
decomposition and charged with objectionable flavors. 
The curd may be eliminated from butter to the ex­
tent mentioned abo-re by first churning it at such a 
temperature as will cause the butter to "break" in a 
medium firm flaky or granulated condition. Too high 
churning temperature causes the butter to break in  
masses, in which form too much curd is incorporated . 
1Vhen once incorporated, it is difficult to remove. Sec­
ondly, the excess of butter-milk may be rinsed off the 
butter and inside of churn with water at the same tem­
perature as that of the hutter-milk and allov:ed to 
drain from the churn. Thirdly, the butter may be 
washed in another set of water at about the same tem­
perature, depending some upon the condition of the 
butter. �rhe churn should be turned only a few revolu­
tions so as not to cause · the butter to gather in lumps. 
Fourth, drain, and wash in another set of water. The 
temperature of this wash water may be a few degrees 
higher than that used in the preceding washing. ·wash 
thoroughly. This extra washing wil l  remove curd, 
many undesirable flavors, and tend to help the overrun. 
A bout sixty-nine per cent or one hundred nine tubs 
out of one hundred fifty-seven, contained less than two 
per cent of salt and forty-six per cent of the total 
samples contained less th an one and five-tenths per 
cent of salt . Such light salting m ay be desirable when 
the butter is of high quality as to fla yor. vVhen the 
butter is of a less better grade, a l ittle h igher salti ng 
(between two per cent and three per cent) wil l  on an 
aYerage undoubtedly produce better results. A small 
increase in salt would aid the keeping propert_y, and 
secondlJ' increase the salty flavor, .which would in a 
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measure cover up some of the old and undesirable 
cream flavors. The overrun would also be increased 
a trifle. 1\1 ost markets demand butter containing as 
much salt as will di ssolve. "Gritty" salt in butter i s  
objecti onable. 
GRAD I N G  C R EAM.  
By grading the cream at the creamery the hulk of 
the butter can be improved. This would also cause a 
certain percentage of poorer butter. In most cream­
eries, the real poor butter, is but a small part · of the 
whole. Yet the relative small amount of real inferior 
cream is sufficient to reduce the quality of all when 
mixed with the larger amount of good cream. Thj s 
poor cream is in a stage of decomposition and contains 
multitudes of undesirable germs whi ch ,  when added to 
the better cream, cause it to assume similar bad prop­
erties. 
In many creameries the cream supply i s  not large 
enough to. make it practicable to handle and churn two 
or three grades of cream. OompetWon is  usually keen, 
which restricts the dealings of the creamery operator 
with h is  patrons. Strictly speaking, cream, from which 
cannot be made a good quality of butter, should never 
be accepted'. If the dairy farmers continue to produce, 
and manufacturers continue to compete for such a 
poor quality of cream, the laws of the land should con­
demn and destroy it. 
Where competition permits, the cream should he 
bought on quality. The creamery should pay several 
cents more per pound for butter-fat in good condition, 
(grade No. 1.) and churn it separate, than for fat 
brought in  the form of old stale putrjd cream, not suit­
able to be put into any grade. This would encourage 
the production of an improved quality of cream and at 
the same time the bulk of butter manufactured would 
be improved. 
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1.'he practicability of grading cream depends on so 
many factors and conditions that each creamery needs 
to determine this for itself. Wherever, the system is 
practicable, improvements of cream and butter is the 
result. 
TABLE NO. III 
S H OW I N G SCOR ES, COM POS I T I O N  O F  BUTT E R  A N D  C H I E F R E M A R K S  
BY J U DG ES I N  E A C H  I NV EST I GAT I O N  
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Cl., 17 95. 1 92. 93 .5 184.9 13 .lO 1.08 1.91 / Old flavor and smell, due 'to old cream. Well made. April 2 91.75 93. 92.37 84.41 12.12 1.73 1.74 Fairly clean. Greasy, prob­ably overworked. Little stale. 3 May 12 83. 85. 89. 83.84 12.08 2.79 1.29 Old, rank and stale flav­or, due to poor cream. Work­manship good. June 16 94. 89. 91 .5 84.16 13 .21 1.41 1 .22 Trifle old in flavor. Aug. 18 89. 89.  89. 83.58 12.41 J2 .71 1.30 Unclean fermented flavor. 
I Due to old cream, gritty. A v'ge 92 .55 89.60 91.07 J84.18 J12.58 1 .94 1 .49 Jan. 17  90. 185 .  187 .5 83.30 1 2 .01 3.43 1.26 1 Very rank and old flavor. · Color little high. April 2 88. 88. 88.  81.97 14.12 2.38 1.53 Stale old cream flavor. A 
I 
good starter would improve. Workmanship good. 4 May 12 89. 85. . 87. 82.15 14.66 1 .88 1 .31 Uncommon rank eld cream 
I flavo� June 16 91. 87. 89. 79.51 16.65 2.24 1.60 Fishy and greasy flavor. I Workmanship good. Av'ge 89.50 86.25 87.88 81.73 14.38 2.48 Jl .42 
I 
Jan. 17 90. 86.  88. /87.34 10.00/ 1 .4611 .20 . Musty, cheesy and tallowy flavor. Neat package. April 2 93. 88. 90.5 185.04 12.24 1 1 .75 .97 Barny old stale cream fla-1 1 vor. Workmanship good. 5 May 12 92 .5 87. 89.75 86.901 9 .9i 1 .19 1 1 .94 Unclean, lingering old [ 1 I flavor. June 16 , 90.5 87. 88 .75185 .16/ 12.0911.54 1 .21 Sourish old flavor. Mot-l \ I I tled. Av'ge 191 .50 87.0,0 J89 .25 86.11J11.07 J l .48 1.33 
6 
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TABLE III-{Continued. ) 
I Jan . 16 93 .  89 . 91 .  83 .96
,
11.27 3 .43
1
1 .34 Old and oiiy flavor. Salt 
gritty and little high. 
April 2 94.5 91 .  9 2 .75 84.38
1
13 .40 1 .13 1 .09 Fairly clean but greasy. 
Little flat. 
May 1 2 92 . 5  88 .  90.25 83 .29 11 .55 3 .64 1 .52 Unclean and musty flavor. 
due to old cream. 
June 16  92 . 89.  90.5 84 .21 12 .88 1.78 1 .13 Trifle fishy flavor. Color 
little wavy. 
Aug. 18  91.  91 .  91 .  82 . 26 13 .74 2 .51
,
1.49 Oily and coarse flavor. 
Workmanship good. 
Sept. 5 93.5 92 .5 93 .  
1
82 .61 1 13.53 2 .19
1
1 .67 Trifle  unclean and old fla-
vor. Well made. 
Av'ge 9 2 .75 90 .1018 J 91 .42 83.45 J12 .73 J 2 .45 1.37 
pan. 16 189 .  
/
89 .  
/
89 .  
/
86 .46
/
ll .27 J l .11 J l .16 Unc'ean and scorched fla· 
( I I vor. Little streaky. 
April 2
1
93. 25 193 .5  93 .37
1
83 .38 i l 2.38 J2 .28
\
l.96 Little old creamy flavor. 
I I I Lacks good starter flavor. May 1 2 88 .  90 .  89. 72 .12 1 21 .77 1 5 .20/ .91 Flavor fairly clean. Lacks 
I I I Color dull .  
I 
butter flavor. Eody dead .  
7 June 1.6 92 .5  1 90 .  91 .25 82 .34 /14.83
1
1 .61
/
l .22 Old and overripe cream 
r Aug. 18  
,
90 .  190 .  90. 83 .57 ,13 .73 ,1 .30,
1.40 
fla
��::ean old flavor. Body 
I greu� 
1 
Sept. 5
1
91 .5  
1
91 .  91 .25
,
84.81
,
12 .17
,
1 .48
\
l .54 Old greasy flavor. 
Av'ge 90.71 90 .58 90 .65 82 . 11 14 .36_2 .16 1 .36 , _ ---· __ _ ___ __ _ ___ _ _ 
Jan. J 6
1
1 92 . 86 .  89 .  87.37
,
10 .4 0
1
.84 11 .39  Rank old flavor. F'at. Old 
cream mottled. 
April 2 91 .5  89 .  90 .25 84 .62
1
12 .45 1 .44 1 .39 Stale old cream flavor. 
I Well made. 
8 May 12 J 93 .  J 90 .  91 .5  83 .53
1
12 . 34 13 .08 1 .05  Old over-ripe flavor. 
I 
I Well made. 
June 16 90.5 90. 90.25 81.33
1
14.05 / 2 .52 J2 .10 Unclean o'. d cream flavor. 
I 
I Trifle leaky. 
Aug. 18  87 .5  86. 86 .75
1
84.GO J13 .06 I  .90 J l .44 Fermented stale flavor. 
I I I I Weak body. Mottled. Av'ge 90.90 88 .20 89 .55 84.29 12 .48 11 .75 J l .47 
Jan . 16
1
94 .75
/
89 .  l9l.3
�
86.61
1
11.451  .88jl.06 Unclean and o!d. Trifle 
I I 'IlOttled. April 2 91. 87. , 89 .  84 .90
,
l l .2 5J2 .09 1 .76 Old rancid rank flavor. 
I f I Good workmanship. 9 May 1 2 90.5 88. 89 . 25  81 .59 1 13 .28 , 4.15 1 .98 Overripe and unc1 ean. High sa l t  and gritty. 
June 1i6 90.5 89 .  89 .75 82 .83 J 12 . 59 J 2 .87 1.71 Oily fermented flavor. 
Aug. 18 90. 88. 
1
89 .  
1
85 .64
/
11 .11 /1 .93
1
1 .32 Flavor very unclean and I stale. _ Aiv'ge 91 .35  88 . 20 89.77 84 .31 Jll .93 J 2 . 38  1 .36 
1 0  
1 1  
1 2  
1 3  
-4-75 
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Jan. 17 95.  89.  92. 
1
85 .33 12.17 1.06 
April 2 94. 94. 94.  84.25 13.M 1.11 
May 12 92.75 89.  90.87 85.92 12.64 . 001 
June 16  92. 94. 93. 83.7
T
4.11 1 .00 
Aug, 18 93 .  91 .  92 .  83 .29 13.34 1 .75  
Sept. 5 94. 93.5 93.75 88.33
r
3 .24 1.89 
Av'ge 93.46 91.75 1�2.60 84.31 13.11 1 .14 
Jan. 17 88.5 85.  86.75 87.02 10.fa l.14 
April 2 92 .  88.  90. 86 .03 10.88 1.89 
May 12 90.5 87. 88.75 84.82 1'1 .84 2.28 
June 16  93.5 87. 90.25 81.36 15.12 2.08 
Aug, 18 87.5 86.  86.75 84.44 13.53 .50 
Sept. 5 92. 
1
88. 90. 83.62 13.53 0.98 
A v'ge \90.66 86.83 88.75 84.55 82.60 1.48 
jJan. 17 93.  89. 91 .  86 .2� 1 :lj.78 0.39 
April 2 93 .  94.  93.5 85.19 12.22 1.11 
May 12 93 .5  92.  92.75 85 .43 12.58 0.70 
June 16 91 .5  92 .  91 .75  86 .11 11.20 1.77 
Aug. 18 86 .5 88.  87.25 83.62 11.38 3.65 
Sept. 5 93 .5  88. 90.75 86 .44 11.701 0 .65 
1.44 Flat and greasy flavor. 
1 .5  A smothering flat flavor. 
Light salt . 
1.44 Litt le  s tale and unclean .  
Low i n  salt .  
1.12 Little flat in flavor. Low 
in salt. 
1 .62 Little coarse in flavor. 
1 .54 Fairly clean ; little old 
cream flavor. 
1.44 
1.12 Rancid and old flavor. Tub 
shou1 d be wrap,ped. 
1.20 Strong old cream flavor 
1 .06 R ank old cream flavor 
Workmanship good. 
1.44 Little fishy. 
Well made. 
1.53 Unclean old cream flavor. 
Milky brine. Low salt. 
1 .87 Sour old cream flavor. 
Well made. 
1.37 
1 .60 Flat and trifle old flavor. 
Mo Wed. 
1.48 Clean flavor. Very fine 
body. Well made. 
1.29 Flat but clean flavor. Lit-
tl e mottled. 
.92 Trifle unclean. 
Little wavy. 
1.35 Unclean and coarse flavor. 
Salt gritty. 
1.21 Oily unc'. ean flavor. 
Mottled. 
Av'ge 91.83 90.50 91.17 85.50 11.81 1 .38 J l .31  
Jan. 17 93. 87.  '90.  85.53
1
11,96 1.29 1.22 Unclean old cream flavor. 
Little leaky. 
April 2 93 .  88 .  90.5 83.23 13.34 1.76 1.67 Old stale cream flavor. 
May 12 92.5 88. 90.25 85.8 11.70 1.57 .93 Very stale and unclean 
flavor. Well made. 
June 16 94.5 93.  93.75 83.77 13.27 1.02 1.94 Little flat and unclean 
flavor. 
Aug. 18 91. 92. 91.5 84.05 13.l{l 1 .51 1 .33 Little unclean. 
Well made. 
Sept. 5 93. 92.  92.5 86 .03 10.50 0.85 2.62 Trifle fermented. 
Flat. 
Av'ge 92.83 90.00 91 .42 84.73 1 12 .3 1  1.33 1.62 
Jan. 17 94.5 1 88 .  14 Sept. 5 91.5 91.5 Av'ge 93.00 89.75 Jan. 17 94. 86. 15 April 2 88. 87. , Av'ge 91.00 86.50 Jan. 17 88.5 87. 16 Sept. 5 93. 88. Av'ge 90.75 87.50 J Jan. 17 j96. 88. April 2 95.  94.5 May 112 93.  89.  17 June 16 91.  93 .5 Aug. 18 91.5 94. Sept. 5 95.  95 .5 I Av'ge 93.58 92.41 jJan. 17 92 .  86 .  I A  .  pr11 2 91. 92.5 May 12 92.5 87. 18 June 16 93.  88.  j Aug. 18 ) 90. 89. 
Sept. 5
1
90.5 88. Av'ge 91.50 88.41 
476 TABLE IIl-(Contlnued.) 91.25 :85 .51 10.22 2.56 1.71 Peculiar old smell similar to old butter color. Well made. 91.5 84.47 12.87 0.78 1.88 Fairly clean in flavor. Mottled. 91.38 84.99 11.50 1.67 1.79 90. 83.9ti 12.52 3 .07 1 0.45 Rank old cheesy flavor. 
86.68 10.96 1.0+.32 
Old cream. 87.5 Very poor flavor. Suggests old cream. 88.75 85.32! l 1.7 ·1 ; 2 .0fi : O.S8 87.75 83.25 11 .80 4.04 '0 .91 Overripe old cream flavor. Gritty, salt high, mottled. 90.5 87.07 10.49 01.67 1.77 Flat in flavor. Old. Salt low. 88.13 85.16 11.14 2.35 1.34 92 .  S4.30 12.89 1.56 1.25 Unclea!l flavor, trifle light in color. Little greasy . 94.75 85.57 12.32 1:4 0 .71 G ood piece of butter. 91. 83 .75 lill 1.31 1.83 Lingering old cream flavor 92.25 85.94 11.29 1.56 1.21 Musty after taste. 92 .75 83.82 12.87 1.97 1 .34 Little coarse flavor. Well made. 95 .25 86.93 1'01.28 1.01 1.78 Good butter. 93 .00 85.05 12.13 1.47 1.35 
89. 
1
84.20 13.56 1.12 1.12 Tallowy old cream flavor. 91.75 87.46 10.57 0.82 89.75 86.41 11.23 1.28 90.5 83.75 12.59 2 .45 89.5 81.29 13.08 4.22 89.25 85.2
T
2.12 0.92 1.80 89.96 84.72 12.19 
Salt light. 1 .15 Old cream flavor. Light 1.08 1.21 1.41 1.76 1.29 
in salt. Very unclean flavor. Well made. Coarse old cream flavor. Mottled. Coarse salt flavor. Gritty. Mottled. Flavor unclean. Old cream. Salt light. · · 
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Jan. 17 94. 187. 90.5 81.06 15.76 2.44 0.74 Lingering old cream flavor 
April 2 89 .  88. 88.5 82.05 14. 2 .66 1 .29 Sta1e cream flavor. Well 
made. 
May 12  90.5 87. 88.75 83.26 12.61 1.84 2.29 Very unclean. Has sand 
in it. Brine milky. 
19 June 16 90. 87. 88.5 84.05 1 11.66 /3 .18 1.11 Weedy old flavor. 
Aug. 18 87.  87.  187. 190 .95
1
16.18 1.57 1.30 Unclean old cream flavor. 
Mottled. 
Sept. · 5 90. 88.6 89.25 81.64
1
13.28 3.43 1.65 Old stale cream flavor. 
Wavy. 
Av'ge 90.08 87.41 88.75 82.17 13.91 2.52 1.39 
Jan. 17 /94 .  91.  192 .5 85.36 /11 .95 1.85 / 0.84 Trifle oily in flavor. Well 
188.25 84.53 1 13.06 
made. 
April 2 90.5 86. 1.54 0.87 Unclean old cream flavor. 
Well made. 
May 12  93.5 90. 91 .75  86.12 12 .27 0.76 0.85 Flavor old and musty, flat. 
20  June 16 89. 85. 87. 84.93 13.44 
Low in salt. 
0.55 1.08 Old flat flavor. Mottled. 
Low salt. 
Aug. 18 89.5 89. 89.25 20.81 14.10 4.25 o:84 Unclean old cream flavor. 
I Trifle mottled . 
j Sept. 5 94 .  92. 93 .  86.45 11.00 1.08 1.47 Trifle coarse. Good but-
ter. Mottled. 
I Av'ge 9.75 88.83 90.29 84.70 12.64 1.67 ,0.99 
Jan. 17 88.5 85.  86.75 84.59
1
11 .25 3 .27 0 .89 Strong, cheesy, old cream 
flavor. Mottled. 
21 April 2 89. 5 88. 88.75 86.38 10.81 1.97 0.84 The fresh butter flavor 
lacking. Mottled. 
I 
May 12 87
. \8
7
. 
87. 84.59 11.42 1 .95 2.04 Sour fermented flavor. 
Leaky body. 
Av'ge 88 33 6 66 87.50 85.18 11.16 2.39 1 .59; 
Jan. 17 93. 89. 91.  87.95 10.71/0.35 0.99 Flat and fairly clean. 
Salt low. 
April 2 93.25 93.  93 .13 85.26 12.09 2.09 0.56 Trifle unclean. Mottled. 
22 May }2 93. 88. 90.5 85.46 11.61 1.53 1.40 Unclean in flavor. 
OI. 74 10.85 
Shows o1 d cream. 
June 16 92. 92. 92. 87.11 11.30 Greasy old flavor. 
2.44,1.01 
Low salt. 
Aug. 18 89. 8 5. 87. 85.09 11.46 Strong oily flavor. 
Mottled. 
Av'ge 92.05 89.40 90.72 86.17  11.43 1 .43 1 0,96 
23 
24 
25 
26 
27 
Jan. 17 95. 
April 2 89. 
June 16 94.5 
Aug. 18 90.5 
Sept. 5 901• 
Av'ge 91.80 
Jan. 17 92. 
April 2 93.25 
Av'ge 92.62 
Jan. 17  95 .  
April 2 91 .5  
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TABLE IIl-(Continued.) 
89. 89. 86.07 
187.5 191.25 85.03 92. 193.25 86.48 87.  88.75 86.89 87. 188.5 187.67 
88.50 90.15 86.43 
11.99Jl\.48 jl.50 
ll.82 \0 .88 jl .23 
11.72/°"6811.12 
11.81 0.60 1.70 
10.13 0.67 1.52 
11A9 o.86 1.21 
· Cowy unclean flavor. 
Musty flat flavor. Low in 
salt. 
Trifle old flavor. 
Good butter. 
Greasy old flavor. 
Vlottled. 
Flavor unclean. Mottled. 
87. 
1
89.5 84.25
1
13.38 1.91 j0.46 1 Stale old cream flavor. I Wei ] made. 90. 19 1.62 88.50 90.06 86.651 11.11 85.45 12.24 1.48 0.76 1 Bitter old cream flavor. 1.69 0.61 
88. 91.5 88.12 9.69 1.08) 1.11 Unclean old cream flavor. 
I Salt low. 
88.  89.75 84.97 12.29 0.87:1.87 Old cream, stale, flavor. 
I Well made. 
Sept. 5 89. 87. 
1
88. 85.98 10,50 2.02
1
1 .50 Sour, unclean old flavor 
Av'ge 91.83 j87.66 89.75 86.36 10.82 1 .32 1 .49 
Jan. 17 93. 88. 90.5 85.96 12.01 10.871 1.16 Lin�ering old cream flavor Low m salt. April 2 91.5 90.  90.75 86.57 10.10 2.75.0.59 'frifle  old and coarse. Salt gritty. 
May 12 88. 85. 86.5 85.19 10.28 2.85 1.68 Rank old cream flavor. 
Well made. 
Sept. 5 91.5 89.  90.25 84.39 10.12 3 .72 1.77 Coarse old cream flavor 
3alt gritty and high. 
Av'ge 91.0,(}, 88.00 89.50 85.53 10.63 2 .5511.30 
Jan. 17  j92 .  9 1. 191 .5 86.17 10.90 1 .47 1.46 Cowy old cream flavor. Mottled. April 2 91.  88.  89.5 85.29 11.31 2.42 0.98 Rancid old cream flavor. May 12 89. 88. 88.50 83.82 11.15 3.64 1.39 Overripe o! d cream flavor. 
Well made. 
June 16 90. 89 .  89 .5  87 .35 10 .16 1.47 1.02 Unclean metallic flavor. 
Well made. 
Aug. 18 92.  93 92.5 83.01 13.02 2.50 1.47 Unclean old flavor. Well 
made. 
Sept. 5 93.  92.5 92.75 82.79 13.04 2 .93 1 .24 Trifle oily. Good butter. 
Av'ge 91.16 90.25 90.71 84.74 11.60 2.40 1.26 
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TABLE 111-(Coutlnued.) 
Jan. 17  !M. 92. _ r-5  85 .55111.69 1 .4T.43 Fairly good flavor. Mottled. 
28 May 12 89 .  89. 89 .  83 .16  14.17 1.61 1.06 Unclean old cream flavor. 
28 May 12 89. 29. 1 89. 83.16 14.17 1 .61 1.06 Old and unclean flavor. 
June 16 91. 92. 91.5 86.62 10.22 2.13 1 .03 Slight old cream flavor 
Trifle leaky. 
Aug. 18 92.5 91.  91 .75 81� 76 14.06 2 .95 1 .23 Oily and burnt flavor. 
Av'ge 91.30 91.20 91.25 83.96, 12.41 2.50 1.12 
Jan. 17 92. 87. 89.5 85.95 11.07 1 .711 1 .27 Unclean stale old cream flavor. 
April 2 94.75 93. 93.87 84.61 12.58 1 . 53 1.28 Good butter. Trifle un-
clean flavor. 
May 12 92.5 89.  90.75 84.24 1 12.671 1"39 1.70 Old stale cream flavor. 29 June 16 91.5 88. 89.75 83.56 12.71 2.89 0.84 Coarse old cream flavor. 
ea't gritty. 
Aug. 18 90.  91. 90.5 1 83.66 12.86 12.23 1 .25 Stale old cream flavor. Sept. 5 9 0.5 90. 90.25 84.72 11 .84 11 .83 11 .61  Coarse and old in flavor. I A v'ge 1 91.87 89.66 90.77 84.46 12.29 1 .93 1 .32 
30 
\ 
Jan. 17 191 .5 \
86. 
\
88.75
\
88.54
1 
9 .33 10.99
1
1.14
1 �
trong 
I I fla, or. 
Olly old cream 
31 
32 
33 
I Jun� 16 193. 
Aug. 18  88.  I Sept. 5 89. 
Av'ge 90. 
April 2 90. 
April 2 91.5 
May 12  88.5 
June 16  94. 
Aug. 18  90. 
Sept. 5 88. 
191 .  
In. /93. 
91.6 
89. 
91. 
86. 
88. 
89. 
88.5 
Av'ge 90.40 188.50 
192 81.92 ,
15.10
,
2.16 0.82 Fair butter. Shows old 
cream. 
89.5 82. 93 1 14 .  5 51 1 .  6 6 0.86 Old stale cream flavor. 91. 85.23 11 .78 1.88 1.11 Fairly clean but oily in 
flavor. 
!90.83 83.36 1 13.81 1 1 .90 0.93 
89 .5  l83.47 111.54 J 3.8l l l .18 1 Old stale cream flavor. 
91.25 86.52
,
11 .63
,
1 .12 1 0.73 Stale flat and greasy fla-I ,or. Salt low. 87.�5 86.75 10.43 1 1 .37 l.45 Rank old cream flavor. Well made. 91. 85 .54 12 .38 1.09 1 °"99 Sour overripe cream flavor 89.5 83.34 13.77 Jl .8� l .108 Unclean flavor. 
I I Body greasy. 
88.25 88.22
1 
9.83
1
°.53, 1 .42 Flavor a
nd aroma very un-
clean. 
89.45 86.07 1 11 .61�1.18 1 1.13 
34 
35 
36 
37 
38 
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TABLE III--(Contlnued.) 
April 2 94 .5 l lJl. 92.75 85 .36
1
12.08
1
1 .65 0.91 
May 12 94.5 90. 
June 
92.25 82.25
1
14 .66
/
L 77 1.32 
16  93.5 87. 90.25 1 86.93 10. 69 1 1.14 1 .24 
Aug. 18 92. 95. 93 .5 84.2
T
3.60I0 .9 5 1 .25 
Sept. 5 92.5 92. 92.25 86.37 12.24
1°" 
71
1
1.68 
Av'ge \93 .40 1 91.0�192.20 84.82 111 .65 1 .24 1 1 .28 
April 2 93.25 88. 90.62 85.42
1
11.38 1 2.t6 0.94 
May 12 92. 93.5 92.75 87.46 10.27 1.10 1 .17 
June 16  91.5 8 6. 88.75 87 .19
1
11.32 0.93 0:56 
Sept. 5 87. 87. 87. 85.�8 12.54 1.01 1.27 
Av'ge 90.94 J88.62 89.78 86 .31 111 .38 1 .32 0.98 
June 16 92 .5 
Aug. 18  91. 
Sept. 5 93.5 
Av'ge 92.33 
!
Ja
n. 
June 
17 ,93.5 
16 92. 
Aug. 18 91. 
Spet. 5 96.5 
89. 190.75 1 85 .72 1 10.73 / 1 .87 1 .68 
92 .  91 .5 85.16 
94. 93.75 86 .74 
91.60 1 92. ,85.87 
90. 91.75 85. 
86. 89. 87.47 
89. 90. 85.42 
93.5 95. 85.68 
I. I 
12.75 
10.88 
11.45 
12.91 
11.23 
12.31 
10.96 
1 .03 1 .06 
0.33 2.05 
1.08 1.59 
0.48 11 .61 
0 .64 /0 .66 
1.15 1.:L2 
0.51 2.85 
Av'ge 93.25 89 .62 1 91.44 85 .89 11.85 0 .69 1 .56 
Aug. 18 9i. 88. 89.5 85.61  13 .49  l.8
911
.01 
Sept. 5 87. 88 .  87.5 81.14 15.83 1 .88 1.15 
I 
J Av'ge 89. 88.  88.50 83 .3 7 1 14. 66 1 1 .88 J 1 .  08 
'I rifle stale flavor. 
Well made. 
Unclean flavor. Shows 
old cream. 
Old unclean flavor. 
Sourish old flavor. 
Trifle uncl ean. 
Fair butter. 
Lingering_ stale flavor. 
Old stale cream flavor. 
Cheesy overripe flavor. 
Le2ky. Low salt. 
Old stale cream flavor. 
Flavor old and undesir-
able. Well made. 
Fermented sour cream fla-
vor. Body weak. 
Old unclean cream flavor. 
Fairly clean, but flat. 
Mottled. 
Cowy old cream flavor. 
Mottled. 
Fermented old cream fla-
vor. 
Fair butter. 
Musty · old cream flavor. 
Well made. 
Sour nasty old cream 
flavor. 
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TABLE NO. IV. 
S H OWI N G  AV ERAGE SCO R E  A N D  CO M POSIT I O N  OF B UTT E R  I N  
EACH CONTEST. 
SCORE COM POSITION 
00 I .;: -� ..., I B -; gi h � "' "' £ 0 Q) � � rn,.c. "' c .9 CI) l:lrJ ..., d!j (.) �  � c � "' e c ..., ..., .... 0 0 Q) Q) 
I 
c Q) -e c p 0 ::s 0 :.a I> 0 Q) O c  oO 
P'.i 0 � � 0 "" "'  ';) �  .... Q) .... 
z p.., I 
Q) p.., Q) p.., 
, i:i..  
28
1 
Jan. 17
1
92.54 &7.84 90.19
1
85.49 11.67 1 .69
1
1.18 
30  April 2 91.70 90.08 90.89 84.71 1 2.14 1.96 1 .19 
25  May 1 2  91 .33 88 .18 89.75 84.21 12.46 1.91 1.41 
26  June 16 92.08 89 .36 90.72
1
84.57 12.65 1.72
1
1.13 
23 
I 
Aug. 18  89 .97 89.56 89.77 83.68 13.16 1 .88 1.27 
25  Sept. 5 91.56 90.32 90.94 85 .09 1 11.82 1.43 1 .65 
�tiABLE NO. V 
S H OW I N G AV E RAGE SCO R E  A N D  CO M PO S I T I O N  O F  ALL B UTT ER.  
SCORE COMPOSITION 
Q) 00 .... c 
' P. ..., ..., B ..., -� 00 B 00 "' C<l "' bl) 0 Cl � 
"f. ..c "' �  "' c c l:lrJ l:lrJ ..., � ·c.>o rn 0 ;Q "' C<l ..., "'  
0 0 0 .... � d � "'(;  ..., .... 0 :a Q) c P  z 0 0 I> 0 Q) O "O  Q) C.)  
CQ 0 � .... c, ;i � o� 3 0 Q) .... .... p., Cl p.., Q) z p., p.., 
H 
1 57 I 6 J 91 .58 I 89. 2  · I 90.4 I 8'1.6� i 12 .29 I 1 .n 1 1 .3\ J I 
4B2 
TAB LE N O. V I .  
S H OW I N G  AV E R A G E  SCO R E  A N D  CO M POS I T I O N  O F  A L L  B UTT E R  
E N T E R E D  BY E A C H  CONTESTAN T. 
SCORE COMPOSITION 
rn 
.D .D 
::: ::i a '"' ..., H ..., Q) -� cd -;;; z l;JJ 0 Q) i:,. :::: ':./ . ...= ed .-
E .5 en M 
..., rn v 1;  
0 � 1) cd QJ  cd Q) cl d o �  ...> ::;  0 ;..,  � 0 Q) z cl 0 '"'  ..... 0 0 Q) 8 ]  i::l (.)  0 0  ..c O t> <;) '"' 0 c3-.... 0 ow ""1'.i rn  ,.� � � w  Q) .... CL Q) Q) '"' 
p.; c.; 
5 3 92.55 89.60 I 91 .074 84.18 12.58 I 1.94 1.49 4 4 89.50 86.25 87.875 81.73 14.38 2.48 1 .42 4 5 91.50 87.00 89.250 86.11 11.07 . 1.48 1.33 
6 6 92.75 90.08 91.416 83.45 12.n 2.45 1 .37 
6 7 90.71 90.58 90 .645 82.11 I 14.36 2 .16 • 1 .36 5 8 90.90 88.20 89.550 84.29 12.48 1.75 1.47 
5 9 _91.35 88.20 89.774 84.31 11.93 2.38 1 .36 
6 10 93.46 91.75 92. 603 84.31 13.11 1.14 1.44 
6 11 90.66 86.83 88.750 84.55 82.60 1.48 1.37 
6 12 91.83 90.50 91.166 85.50 11.81 1.38 1.31 
6 13 92 .83 I 90.00 91.416 84.73 12.31 1 .33 1 .62 
2 14 93.00 I 89.75 91 .375 84.99 11.50 1.67 1.79 2 15 91.00 86 .50 88.750 85.32 11.74 2.05 0.88 
2 16  90.75 I 87.50 88.125 85.16 11.14 2.35 1.34 6 17 93.58 92.41 93 .000 85 .05 12.13 1.47 1 .35 6 18 91.50 88.41 89.958 84.72 12.19 1.80 1.29 
6 19 90.08 I 87.41 88.750 82.17 13.91 2.52 1.39 6 20 91.75 88.83 90.291 84.70 12.64 1 .67 0.99 
3 21 88.33 86.66 87.500 85.18 11.16 2.39 1.59 
6 22 92 .05 89.4,0 90.724 86.17 11.43 1.43 0.96 
5 23 I 91.80 88.50 90.150 86.43 11.49 0 .86 1.21 2 24 92.62 88.50 90.060 85.45 - 12.24 1.69 0.61 3 25 91.83 87.66 89.750 86.36 10.82 1.32 1.49 
4 26 91 .00 88.00 89.500 . 85 .53 10 .63 2.55 1.30 
6 27 91.16 90.25 90 .708 84.74 11.60 2.40 1 .26 
5 28 91.30  91.20 91.250 83.96 12.41 2.50 1.12 
6 29 91.87 89.66 ·  90.770 84.46 12.29 1.93 1.32 
1 30 91.5 86  88.75 · 88.54 9.33 0.99 1.14 
3 31  90,.0 91.6 90.833 83.36 13.81 1.90 0.93 
1 32 90.  89.  89 .5  83.47 11.54 3.81 1.18 
5 33 90 .• 0 88.50 89.450 86.07 11.61 1.18 1 .13  
5 34 93.40 91.00 92.200 84.82 11.65 1.24 1.28 • 35  90.94 88.62 89.780 86.31 11.38 1.32 0.98 
3 36  92.33 I 91.60 92.000 85.87 11.45 1 .08 1 .59 • 37 93.25 89.62 91.440 85.89 11.85 0 .69 1 .56 2 38  89 .  88. 88.500 83.37 I 14.66 1 .88 · 1.08 
